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Background
Rising traffic congestion is an inescapable condition in large and growing cities across the world. Office commuters suffer the most of long delays due to peak-hour traffic congestion. Due to road traffic delays (RTDs), a substantial portion of working hours has to be left on the streets, which indirectly has an adverse impact on the economy. The delays force office commuters to adopt a long duration and the same posture in the vehicle for an extended period, which may induce musculoskeletal problems [1] [2] [3] .
Most commuters globally suffer health problems due to RTDs. A longitudinal study in the United Kingdom demonstrated that longer commuting time is related to lower subjective health condition, lower health satisfaction, lower health status, poor sleep quality and higher body mass index [4] . Another study found longer commuting time related to worse mental health [5] . A study conducted in Norway found a high prevalence of subjective health complaints among long commuting railway workers [6] . Moreover, commuting long distance hurts physical activity, cardiorespiratory fitness, adiposity, and indicators of metabolic risk [7] .
Commuters are also exposed to high concentrations of air pollutants and loud noises, and commuters in congested traffic suffer most of them. Prolonged and regular exposure to noise and air pollution can produce anxiety, depression, sleep disturbance, anger, and displeasure [8] [9] [10] . Commuters feel stressed and become anxious during the long commuting time [11] [12] . This type of anxiety and depression due to longer commuting time could exacerbate musculoskeletal problems [13] [14] . Despite a small increases in traffic volume, health risk is very high due to RTDs exposures, and it has a significant impact on public health [15] [16] [17] .
Dhaka, the capital city of Bangladesh, is one of the most traffic-congested cities in the world. Office commuters in Dhaka city experience an inevitable overload on existing roads and transit systems every day. The first thing the commuters think of when it comes to congested roadways is the delay. The current road system cannot handle peak-hour loads without forcing many people to wait in line for limited road space, and it causes road traffic delays.
However, there is a research gap in estimating the effect of commuting time and musculoskeletal problems among full-time office commuters. Thus, the study has two objectives: (1) to estimate the prevalence of MHCs among bank employees of Dhaka city and (2) to find the association between factors related to RTDs and MHCs.
Methods:

Study design and settings:
This study was carried out from December 2018 to May 2019 among Bank employees in Dhaka city of Bangladesh. Dhaka is a large city where there are lots of commuters on the road, and most of the commuters experience heavy traffic congestion every day.
According to UN World Urbanization prospects, more than twenty million people live in the Greater Dhaka area as of 2019 in approximately 300 square kilometers. There are more than 500,000 rickshaws, along with approximately 1.1 million registered motor vehicles operating every day in the city [18] . There are currently several hundreds of bankbranches available under 41 private and 9 public banks in Dhaka city. We followed the following eligibility criteria to include a participant in the study:
1. Full-time employees who worked in a bank for at least 1 year of Dhaka city corporation area;
2.
We excluded nursing mothers and pregnant women, participants with chronic inflammatory arthritis (e.g., rheumatoid arthritis, gout, and ankylosing spondylitis);
3. Employees with disability were excluded; 4. Employees absent during the study period were excluded; 5. Older adults (60 and above) were excluded.
The eligible bank employees, who agreed to participate, received a questionnaire to complete either at the bank or home (collected it within 7 days from the bank). The completed questionnaires were returned, including the signed informed consent.
Ethical consideration
The ethical committee of the Bangladesh University of Professionals (2019/273) and IRB of North South University (NSU-IRB-2019/54) approved the study. The objectives of the study, along with its procedure, was explained to the respondent, and written informed consent was taken from each respondent.
Participants for analysis
We collected data conveniently from 83 bank-branches of 32 banks of Dhaka city. We provided a paper-based questionnaire to the 923 bank employees who met the eligibility criteria, and 652 of them returned the questionnaire. However, 628 participants completed the questionnaires, and we entered the data with an unknown id number for each participant in a personal computer for analysis.
Study variables
Measurement of musculoskeletal health complaints
The questions on musculoskeletal symptoms were based on the subscale of subjective asked to rate the occurrence of pain or discomfort using the 8 items with four answering categories ("no complaint", "only once/a little", "of short duration/ some", "frequently/ serious"). Employees who answered, "no complaint", "only once/a little", "of short duration/ some" on all questions were classified as having no musculoskeletal health complaints. Those who answered "frequently/ serious" for one or more locations were classified as having musculoskeletal health complaints overall.
Independent variables
Data regarding socio-demographic characteristics like age, gender, marital status, and inhouse crowding were collected from the bank employees using a semi-structured questionnaire. The in-house crowding was defined as the total number of household members divided by total number of bedrooms in the house. We categorized the inhousing crowding in three groups: <=1.5, 1.5-2.0, and > 2.0. We collected data on the sleeping arrangement (firm/foam bed), smoking habit, physical activity. The physical activity was calculated based on METS scale [21] . We took into account occupational factors like duration of job experience in years, the average duration of daily working hours. We also collected data on chronic illness (diabetes and hypertension) from the employees.
Road traffic delays related factors
Road traffic delays (RTDs) at a work zone include delays caused by deceleration of vehicles while approaching the work zone, reduced vehicle speed through the work zone, the time needed for vehicles to resume freeway speed after exiting the work zone, and vehicle queues formed at the work zone. In another study, RTD is defined as the unwanted journey time which can be calculated from the difference between the actual times required to commute and the time corresponding to the average speed of traffic under congested condition [22] . Thus, there are many factors involved in the calculation of delay equations. We took into account four factors to measure the RTDs: (1) average commute time for coming to office (minutes), (2) commuting distance (km) to office, (3) commuting mood and (4) overall subjective experience of traffic congestion (yes/no).
Statistical analysis
We analyzed the data using the software, R 3.6.0. Descriptive statistics were calculated for all of the categorical variables (presented as frequencies and percentages). We performed a correlation analysis among the continuous independent variables to understand the multicollinearity among the data. We fitted a multilevel logistic model with the presence of MHCs. To run the multilevel logistic model, we chose a random intercepts model, with fixed slopes using the "glmer()" function from the "lme4" package of R. Here we specified the intercept varies by banks. The results are reported by the adjusted odds ratios (ORs), and corresponding p-values are also presented in a table. pvalues less than 0.05 were considered statistically significant.
Results
Prevalence of MHCs
We present the one-month prevalence of MHCs among the 628 bank employees in Figure   1 . [ Figure 1 : Percentage of bank employees corresponding to musculoskeletal health complaints.]
Multicollinearity analysis and Confounding bias
We discuss correlation analysis to quantify the association between two independent continuous variables to understand the multicollinearity of the data. participants.
Univariate Analysis: Job and road traffic delay related factors
The study finds all the road traffic delay related factors are univariately significant at a 5% significance level, and the results are given in Table 2 . It appears that most of the employees used Bus (36%) to commute their office, and around 80% of them complain about musculoskeletal pains. Very few of the participants (13.4%) went to the office by walking or using a bicycle, and 33.3% of them had musculoskeletal pains. Table 2 also shows that as the duration of a job increases the MHCs increases. The employees who worked extended hours (>9 hours) regularly complained more about musculoskeletal
pains. It appears that about 30% of employees reported commuting time for more than one hour, and 80% of them had musculoskeletal pains. Moreover, about half of the participants commute to offices by traveling more than 6 kilometers a day, and about 72% of them complained about musculoskeletal pains. Most of the participants (55%) experienced traffic congestion during the travel time to the office, and 82% of them complained about musculoskeletal pains. Table 3 shows the results of the adjusted odds ratio from two levels of logistic models with a random intercept for banks. We allow the intercept to vary randomly by each bank. The adjusted odds ratio (AOR) here is the conditional odds ratio for employees holding the factor constant as well as for employees with either the same bank or banks with identical random effects. We used two mixed logistic regression models to identify road traffic delay related factors that had significant associations with MHCs among young adults of age 20-40 years and all adults 20-60 years, respectively (Table 3) . We consider the full model with the variables that were found significant with p-values <0.05 in the univariate analysis.
Multilevel logistic regression Model:
Employees aged 20-60 years
The results from mixed analysis indicate that male adults had lower odds of MHCs compared to the female adults (adjusted odds ratio, AOR= 0.40, 95% CI = 0.25-0.65).
Overall, obesity was associated with an increased 1-month prevalence of MHCs. This association was significant for obesity (AOR= 2.38, 95% CI: 1.04, 5.48) regarding overall MHCs. It also appears from the analysis that the average commute time of more than 30 minutes to the office had a significant effect on the 1-month prevalence of MHCs (31-60 minutes AOR=6.43 and more than 1-hour AOR=7.48, respectively). In the analysis, employees using a car as the commuting mode can reduce 62% of the odds of 1-month prevalence of MHCs compared to the employees who used a bus (AOR=0.38, 95%
CI=0.19-0.76).
Employees aged 20-40 years
The following factors were significantly associated with an increased likelihood of 
Discussion
The study reveals that the one-month prevalence of MHCs among full-time bank employees is 57.2%. A study in China found that the three-months prevalence of musculoskeletal disorders (MSDs) among health care professionals was 68.3% [23] .
Moreover, the one-year prevalence rate of MSDs among Iranian office workers was 52.8% [24] and among Thai office workers was 63% [25] . In Kuwait, 80% of bank employees experienced at least one episode of MSDs in the past year [26] . Another study in Saudi Arabia indicated that 56% of the adult population were in chronic musculoskeletal pain [27] , which is similar to our findings.
In our study, the one-month prevalence of low back pain (LBP) was 36.6%, and neck pain was 22.9%. A study in Iran showed that one-year prevalence rate of LBP was 57.1% among office workers [28] . However, the prevalence of neck pain was leading MSD (60.2%) among Iranian office workers, which is much higher than our findings [28] . Moreover, research conducted among Malaysian commercial vehicle drivers suggested that among MSDs, LBP was the leading musculoskeletal problem with twelve-months prevalence of 60.4%, followed by neck pain (51.6%) and shoulder pain (35.4%) [29] . One-year prevalence of LBP among Israeli bus drivers was close to our findings (45.4%) [30] .
However, two other studies conducted in Bangladesh found that the prevalence of LBP was 72.9% and 63% among nurses and garments workers, respectively [31] [32] .
Our study also investigated the associated factors for MHCs among full-time employees.
The results of this study showed that age, gender, obesity, average duration of commuting time, distance to the office, and prolonged traffic congestion were significantly associated with MHCs among office commuters. We found the MHCs were more prevalent among female employees than male employees. A study conducted in Germany mentioned the point prevalence of back pain was 40% for women and 32% for men [33] . The existing literature is consistent as to whether obesity has an association with MHCs [34] .
We found that traffic congestion and MHCs are positively associated. Similar findings were found previously in Norway, Malaysia, and UK [6, 30, 35] . There is also a strong positive association between prolonging commuting time to the office. A study described that long commuters encounter neck and lower back pain more frequently than short commuters [36] . Additionally, more recent research also found that the number and severity of MSDs were positively associated with long commuting time [6, 35] .
Commuting long distance to the office is also positively associated with MHCs.
Furthermore, we did not find statistically significant associations between chronic diseases or physical activity and MHCs. However, chronic diseases in this study were assessed by asking employees about their current diabetes and hypertension condition, not by asking the duration of the diseases. A study showed that diabetes progression is positively associated with the presence of back pain [37] . However, we found a similar result of no association between physical activity and low back pain [38] . In our study, we did not ask about specific types of physical activity, but rather ascertained the number of hours of activity per week for all types of vigorous or moderate physical activity combined.
More specifically, increasing amounts of exercise appear to have a variable effect on musculoskeletal health, but specific categories of exercise may affect musculoskeletal health negatively.
There are many strengths to this study. Only a few prior studies have described gaps in MHCs among full-time employees. Our study is the first to highlight the association between factors related to RTDs and MHCs. The study participants were bank employees who were homogenous because of their job nature, sitting arrangement, and the environment of the office was almost the same. Limitations include the self-reported data collected through study participant questionnaires. Owing to the cross-sectional study design, MHCs differences observed in this paper cannot be interpreted as causative. In a future goal, a multi-professional study may help determine the overall generalizability of our results to the full-time employee as a whole.
Conclusions
The study finds a high burden of musculoskeletal problems among full-time bank employees in Dhaka city, and the most prevalent complaint was low back pain. Traffic congestion is inevitable in the city, and it has negative consequences on musculoskeletal problems. Long-distance commuters and prolonged commuters by bus are more likely to report musculoskeletal pains. Bus commuters can break up the continuous sitting and overcome the deleterious effects of road traffic delays. Whether full-time employees may be able to improve the musculoskeletal problems by reducing commute time and losing weight must be further investigated. 50 (1.02-2.21), 0.040 1.63 (1.05-2.53 
